Evaluation and development of pasture species for deep sandy soils in low to medium rainfall areas. by Nutt, B. J.
Research Library 
Experimental Summaries - Plant Research Research Publications 
1990 
Evaluation and development of pasture species for deep sandy 
soils in low to medium rainfall areas. 
B. J. Nutt 
Department of Agriculture and Food 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/rqmsplant 
 Part of the Agronomy and Crop Sciences Commons, and the Fresh Water Studies Commons 
Recommended Citation 
Nutt, B J. (1990), Evaluation and development of pasture species for deep sandy soils in low to medium 
rainfall areas.. Department of Agriculture and Food, Western Australia, Perth. Report. 
This report is brought to you for free and open access by the Research Publications at Research Library. It has been 
accepted for inclusion in Experimental Summaries - Plant Research by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, 
sandra.papenfus@agric.wa.gov.au, paul.orange@dpird.wa.gov.au. 
T I T L E :  E v a l u a t i o n  a n d  d e v e l o p m e n t  o f  p a s t u r e  s p e c i e s  f o r  deep 
s a n d y  s o i l s  i n  l o w  t o  m e d i u m  r a i n f a l l  areas. 
PERSONELL: B . J .  N u t t  RO,  M . A .  Dejong. 
DATE: 1990 
T R I A L  NUMBER: 8 9 G E 6 0 ,  90EC1. 
DOS FILENAME: NUTBJ90B.DOC 
EX F I L E :  5 8 2 1  EX 
111 
TRIAL N o . :  90ECI 
T I T L E :  E f f e c t  o f  s p e c i e s  a n d  m a t u r i t y  o n  d r y  matter 
p r o d u c t i o n  a n d  w a t e r  u s e  o f  a n n u a l  m e d i c  o n  d e e p  s a n d p l a i n  soil. 
LOCATION: E a s t  Chapman. 
S O I L  TYPE: D e e p  y e l l o w  l o a m y  s a n d ,  p H  5 . 8  ( 1 : 5  water) 
5 . 2  ( 1 : 5  CaC12) 
SOWING DATE: 30/5/90. 
F E R T I L I S E R :  8 0  k g / h a  S u p e r p h o s p h a t e  a p p l i e d  a t  seeding. 
7 0  k g / h a  M u r a t e  o f  P o t a s h  a p p l i e d  25/7/90. 
RESULTS: 
1 9 9 0  R a i n f a l l  a t  e x p e r i m e n t a l  s i t e  (mm). 
J A N  F E B  MAR APR MAY J U N  J U L  AUG S E P  OCT 
6 5 . 2  4 . 0  0 . 0  3 4 . 8  4 1 . 8  6 5 . 0  6 7 . 2  4 2 . 5  2 4 . 5  26.8 
TOTAL J A N  - DEC 371.8mm 
MAY - S E P  241.0mm 
- D r y — m a t t e r — p r o d u e - t i o n — o f — a n n u a l  m e d i c s  a n d  P a r o s  s e r r a d e l l a  on 




a t  E a s t  Chapman, 
DRY MATTER TAKEN ON - 1 2 / 9  • 24/10 
UNGRAZED GRAZED UNGRAZED 




Serena 729 921 301 892 379 
L I B  52.2 499 927 275 1402 829 
SA 11829 700 951 387 1296 589 
SA 4066 756 928 441 1268 679 
Santiago 619 818 313 989 618 
L I B  1484.4 541 803 219 1203 514 
L I B  17.1 738 870 301 1175 672 
Harbinger 524 377 191 739 498 
Paros 670 1186 769 2315 2090 
N5067 679 773 405 1806 1278 
Tornafield 598 896 380 1488 1137 
SA 10012 712 769 330 1588 1142 
SA 9145 618 635 370 1203 869 
lsd(p<0.05) 136 155 155 257 257 
G r a z e d  p l o t s  w e r e  s t o c k e d  1 0 / 8 / 9 0  t o  1 3 / 9 / 9 0  a t  6 D$E/ha. 
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S e e d  y i e l d  o f  a n n u a l  m e d i c s  a n d  P a r o s  s e r r a d e l l a  o n  deep 
s a n d p l a i n _ s o i l  a t  E a s t  C h a p m a n ,  1990. 
S P E C I E S /  DAYS TO SEED YIELD 
CULTIVAR FLOWER UNGRAZED GRAZED 
( k g / h a )  (kg/ha) 
1 S e r e n a  - 6 3  2 8 6  71 
2 L I B  5 2 . 2  6 7  4 5 8  142 
2 S A  1 1 8 2 9  6 9  3 0 8  148 
2 S A  4 0 6 6  7 0  5 6 7  217 
1 S a n t i a g o  7 3  2 2 2  105 
2 L I B  1 4 8 4 . 4  7 4  4 4 7  142 
2 L I B  1 7 . 1  7 7  3 1 1  160 
3 H a r b i n g e r  7 8  8 4  39 
4 P a r o s  8 5  2 9 7  263 
2 N 5 0 6 7  8 7  2 1 4  169 
2 T o r n a f i e l d  8 7  1 5 9  128 
2 S A  1 0 0 1 2  9 3  1 0 0  62 
2 S A  9 1 4 5  9 4  7 1  42 
lsd(p<0.05) 6 9  69 
C u m m u l a t i v e  s o i l  m o i s t u r e  e x t r a c t i o n  o v e r  a 2 . 7 m  p r o f i l e  by 
v a r i o u s  p a s t u r e  cultivars 
CULTIVAR 
UNGRAZED 
S O I L  MOISTURE EXTRACTED (mm) 2 6 / 7  TO 
2 2  AUG 1 3  SEP 2 8  SEP 2 3  OCT 9 NOV 
S A  4066 29.1 43.8 54.5 57.8 64.8 
L I B  17.1 27.9 48.9 54.4 55.0 65.8 
S A  10012 33.6 54.4 72.5 87.6 96.4 
Paros 31.2 57.8 74.3 82.6 88.4 
Serena 24.9 45.2 45.2 56.8 54.2 
Santiago 23.2 42.1 46.2 55.7 63.9 
L S D  (<0.05) 9.1 10.4 7.6 8.2 6.7 
GRAZED 1 0 / 8  TO 13/9 
S A  4066 26.3 51.8 62.8 73.8 83.4 
S A  10012 26.2 47.8 70.2 93.5 102.4 
Paros 30.6 58.6 79.6 91.2 96.7 
Santiago 22.3 48.4 52.0 63.5 72.7 
LSD(<0.05) 9.1 17.9 11.3 8.9 6.4 
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E s t i m a t e d  w a t e r  , u s e  e f f i c i e n c y  f o r  t o t a l  d r y  m a t t e r  a n d  seed 
y i e l d s  i n  u n g r a z e d  p l o t s  o n  d e e p  s a n d p l a i n  s o i l  a t  E a s t  Chapman, 
1990. 
DRY MATTER 2 3 / 1 0  REED YIELD 
CULTIVAR k g / h a / m m  kg/ha/mm 
SA 4066 21.9 8.7 
L I B  17.1 20.8 4.7 
SA 10012 17.4 1.1 
Paros 27.9 3.4 
Serena 15.8 5.3 
Santiago 18.0 3.5 
lsd(<0.05) 3.9 1.2 
COMMENTS: 
1 .  A l l  m e d i c  c u l t i v a r s  w e r e  p r e f e r e n t i a l l y  g r a z e d  c o m p a r e d  to 
P a r o s  s e r r a d e l l a  w h i c h  d i d  n o t  a l l o w  a p r o p e r  c o m p a r i s o n  between 
t h e  t w o  s p e c i e s  i n  t h e  g r a z e d  treatment. 
2 .  P o o r  n o d u l a t i o n  i n  H a r b i n g e r  d u e  t o  i n c o m p a t a b i l i t y  w i t h  the 
c u r r e n t  G r o u p  A i n o c u l a n t  ( R .  m e l i l o t i  s t r a i n  WSM 5 4 0 )  resulted 
i n  p o o r - g r o w t h - a n d - l o w - s e e d - y i e l d .  - 
3 .  W a t e r  u s e  w a s  d i r e c t l y  r e l a t e d  t o  m a t u r i t y  o r  t i m e  t a k e n  to 
f l o w e r  ; t o t a l  w a t e r  e x t r a c t i o n  (mm) = 1 . 4 8  * d a y s  t o  f l o w e r  - 
4 1 . 1  R2 = 0.85 
H o w e v e r  s e e d  y i e l d s  d e c r e a s e d  w i t h  maturity. 
3 .  W a t e r  u s e  w a s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  i n  g r a z e d  and 
u n g r a z e d  t r e a t m e n t s .  T h i s  m a y  b e  a r e f l e c t i o n  o f  t h e  d r y  spring 
c o n d i t i o n s  w h i c h  h a d  a g r e a t e r  e f f e c t  o n  t h e  u n g r a z e d  swards 
w h i c h  d e f o l i a t e d  s e v e r e l y  u n d e r  m o i s t u r e  stress. 
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T R I A L  N o . :  89GE60 
T I T L E :  E v a l u a t i o n  o f  a n n u a l  m e d i c s  o n  d e e p  s a n d p l a i n  soil. 
LOCATION: B a l l a ,  W. H e n v i l l e  a n d  T e n i n d e w a ,  A .  Desmond. 
S O I L  TYPE:  D e e p  y e l l o w  sand 
SOW DATE: 1/6/89 
F E R T I L I S E R :  1 9 9 0  T r i p l e  S u p e r  @ 3 0  kg/ha. 
RESULTS: 
1 .  R e n e r a t i o n ,  n o d u l a t i o n  a n d  d r y  m a t t e r  y i e l d  o f  v a r i o u s  annual 
m e d i c  l i n e s  o n  d e e p  y e l l o w  s a n d  a t  B a l l a  i n  1990. 
PLANT % 
CULT I V A R  D E N S I T Y  NODULATED 
(No/m2) 







HARBINGER 1860 54 68.6 0.036 
Z - 1 1 0  F 6  360 62 27.1 0.082 
M .  m u r e x  i n o c u l a n t  WSM540 
GRC 5 0  300 71 18.3 0.063 
GRC 5 6 6 1  150 72 17.5 0.139 
M .  p o l y m o r p h a  i n o c u l a n t  WSM540 
SERENA 2100 63 50.0 0.026 
SANTIAGO 940 59 28.0 0.029 
M .  s c u t e l a t a  i n o c u l a n t  WSM540 
S A  2 6 7 8  380 44 39.9 0.086 
SAVA 510 34 39.4 0.074 
S A  5 6 1 5  560 33 39.1 0.064 
M .  t o r n a t a  i n o c u l a n t  WSM922 
S A  1 1 8 2 9  1080 68 47.9 0.050 
SWANI 1040 48 45.8 0.045 
L I B  1 7 . 1  1240 56 39.5 0.041 
S A  1 0 0 1 2  320 88 33.5 0.161 
L I B  1 3 3 . 1  310 67 31.2 0.107 
L I B  5 2 . 2  560 40 30.3 0.061 
M .  t r u n c a t u l a  i n o c u l a n t  W5M540 
S A  9 8 2 2  590 59 45.3 0.081 
PARABINGA - 460 67 39.5 0.089 
Z - 2 8 6  1050 47 33.1 0.034 
S A  9 8 1 1  380 67 28.9 0.077 
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CULTIVAR 
PLANT % 1 8 / 7 / 9 0  DRY PLANT 
DENSITY NODULATED DRY MATTER WEIGHT 
( N o / m 2 )  ( g / m 2 )  (g) 
T .  s u b t e r r a n e u n  i n o c u l a n t  G r o u p  C 
DALKEITH 730 78 101.7 0.068 
NUNGARIN 980 70 80.8 0.099 
NORTHAM 870 81 56.0 0.066 
lsd(<0.0 20 20.2 
S p e c i e s  n o d u l a t i o n  comparison. 
AVERAGE 
% NODULATION 
M. l i t t o r a l i s  i n o c u l a n t  WSM831 54.3 
M. m u r e x  i n o c u l a n t  WSM540 71.5 
M. p o l y m o r p h a  i n o c u l a n t  WSM540 60.8 
M. s c u t e l a t a  i n o c u l a n t  WSM540 37.1 
M. t o r n a t a  i n o c u l a n t  WSM922 61.2 
M. t r u n c a t u l a  i n o c u l a n t  WSM540 60.1 
T .  s u b t e r r a n e u n  i n o c u l a n t  G r o u p  C 76.7 
l s d  (p<0.05) 13.1 
COMMENTS: 
A v e r a g e  o v e r  a l l  l i n e s  a n d  s p e c i e s ,  n o d u l a t e d  p l a n t s  h a d  five 
t i m e s  t h e  d r y  w e i g h t  o f  u n n o d u l a t e d  p l a n t s  b y  J u l y  1 8 .  All 
n o d u l a t i o n  w a s  l o w  h o w e v e r  s u b c l o v e r  a n d  m u r e x  m e d i c  h a d  the 
g r e a t e s t  p r o p o r t i o n  o f  p l a n t s  n o d u l a t e d .  T h e  p r e s e n c e  o f  a 
c o n s i d e r a b l e  c o m p a c t i o n  l a y e r  m a y  h a v e  f a v o u r e d  t h e  shallower 
r o o t i n g  s u b c l o v e r  c u l t i v a r s ,  w i t h  D a l k e i t h  a n d  N u n g a r i n  producing 
s i g n i f i c a n t l y  g r e a t e r  d r y  m a t t e r  y i e l d s  t h a n  m o s t  m e d i c  lines. 
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2 .  D r y  m a t t e r  y i e l d s  o f  v a r i o u s  a n n u a l  m e d i c  l i n e s  o n  d e e p  yellow 
s a n d p l a i n  a t  Tenindewa 
VARIETY 














Z-111-F6- 5271 113.9 178.8 238.7 
HARBINGER 34.5 96.9 146.5 242.3 
Z - 1 1 0  F6 31.3 125.5 201.1 308.4 
L I B  791.5 30.9 114.3 73.0 215.7 
S A  10966 30.5 107.0 89.7 212.6 
L I B  1405.4 11.8 82.4 45.9 188.0 
M .  murex 
GRC 50 17.4 94.9 68.0 179.2 
GRC 5661 2.1 82.4 62.4 171.8 
M .  polymorpha 
SANTIAGO 32.9 93.9 120.5 192.3 
S A  5550 31.2 106.4 78.8 180.6 
SERENA 18.3 106.1 44.8 200.7 
GMJ 50.1 7.4 98.1 80.8 220.3 
M .  scutelata 
SAVA 25.3 96.4 122.3 253.8 
S A  2678 24.7 92.3 75.3 237.7 
S A  5615 18.1 87.2 80.8 267.2 
M .  tornata 
L I B  52.2 93.5 136.1 69.6 137.3 
S A  4066 74.8 117.4 71.8 163.7 
TORNAFIELD 67.1 132.4 118.1 168.5 
SWANI 64.0 108.8 45.4 154.5 
S A  10012 62.6 110.9 116.6 148.7 
N 5067 62.0 147.4 131.4 192.9 
S A  11829 60.2 123.7 71.1 140.4 
L I B  133.1 44.7 109.2 64.5 169.3 
L I B  17.1 42.1 101.1 92.0 179.2 
















PARABINGA 56.5 115.2 233.1 281.3 
GMJ 56.1.1 50.9 140.5 147.5 215.2 
GMJ 65.1.1 43.4 116.0 155.7 268.9 
GMJ-40-:"1.2 -3775 95-;-2- 139.0 239.0 
PARAGGIO 35.3 107.7 138.5 219.9 
L I B  1470.3 34.4 94.9 59.6 217.5 
SA 9822 33.3 114.8 102.1 187.1 
GMJ 70.4.2 29.8 109.2 96.7 189.2 
SA 17616 26.6 97.0 93.4 188.9 
Z-286 24.4 77.9 140.0 240.4 
GMJ 13.2.1 24.4 117.6 100.3 177.2 
GRC 5675 23.8 105.3 172.7 227.4 
GRC 5674.2 23.4 106.5 82.2 211.7 
SA 9811 21.3 100.2 39.0 182.8 
Z - 1 1  F7 20.6 111.5 153.2 240.1 
0 .  compressus 
PAROS - DP6 43.3 108.8 211.0 270.4 
MADEIRA 42.5 99.6 190.5 241.2 
T .  subterraneun 
DALKEITH 26.3 78.0 507.0 599.9 
NUNGARIN 26.7 89.4 256.9 299.3 
VOLUNTEER PASTURE 0.0 78.2 0.0 171.1 
lsd(p<0.05) 23.9 29.5 82.2 96.2 
COMMENTS 
P l o t s  w e r e  s p r a y e d  w i t h  4 0 0  m l / h a  o f  2 , 4  DB o n  3 0 / 7  a n d  grazed 
h e a v i l y  b e t w e e n  6 / 8  a n d  2 0 / 8  t o  c o n t r o l  d o u b l e - g e e  a n d  capeweed. 
A l l  l i n e s  b e s i d e s  s u b c l o v e r  f a i l e d  t o  r e c o v e r  f u l l y  a f t e r  this 
t r e a t m e n t ,  a l t h o u g h  t h e  l i n e s  P a r a b i n g a ,  Z - 1 1 0 ,  M a d e i r a  a n d  Paros 
a p p e a r e d  m o r e  t o l e r a n t  t h a n  o t h e r s .  B e f o r e  s p r a y i n g  t h e  M. 
t o r n a t a  l i n e s  h a d  r e g e n e r a t e d  w e l l  a n d  o n  a v e r a g e  p r o d u c e d  over 
60% m o r e  d r y  m a t t e r  b y  J u l y  c o m p a r e d  t o  t h e  v o l u n t e e r  treatment. 
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